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DESCRIPTION 



Method and Apparatus for Processing Digital Signals and Method and 
Apparatus for Generating Digital Signals as Well as Signal Recording Medium And 



This invention relates to a method and an apparatus for processing digital 
signals that can efficiently utilize data in a processing operation of reproducing digital 
signals and also to a method and an apparatus for generating digital signals as well as 
to a signal recording medium and a program recording medium. 



Music and pictures can be recorded and reproduced with high quality by means 
of digital signals but a larger volume of data will be required for recording and 
reproducing music and pictures with a higher quality. 

A large volume of data required to reproduce music and pictures with high 
quality can be provided by means of a technique of streaming reproduction using a 
network medium or a reproduction technique using a disk-shaped medium or a 
tape-shaped medium. If not compressed, the reproduced digital signals are then simply 
sampled for changes in the temporal direction (and also in the spatial direction in the 
case of moving pictures). In other words, data are used for all the elapsed time and 
hence a volume of data that corresponds to all the elapsed time will have to be used. 
Additionally, digital signals can be subjected to various processing operations such as 
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data division and data synthesis with ease. 

As described above, with conventional techniques of utilizing media involving 
the use of networks, the volume of information in the form of digital signals to be 
transmitted is correlated with the quality of reproduced digital signals. Hence, the 
quality of reproduced digital signals is determined as a function of the transmission 
capacity and it is difficult to improve it beyond that capacity. In the case of storage 
media, the quality of reproduced signals is correlated with the storage capacity and 
hence the storable amount of information is temporally reduced if the storage capacity 
is limited and the information is to be stored with high quality. 

Disclosure of the Invention 
It is an object of the present invention to provide a method and an apparatus for 
processing digital signals adapted to reproduce high quality data with a reduced 

volume of information. 

Another object of the present invention is to provide a method and apparatus 
for generating digital signals adapted to generate data blocks with information treated 
by a method and an apparatus for processing digital signals as described above and 
added thereto. 

Still another object of the present invention is to provide a recording medium 
that can make a method and an apparatus for processing digital signals as described 
above to suppress the recording capacity to be used. 

A further object of the present invention is to provide a program recording 
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medium that can be used to effectively propagate a method for processing digital 

signals as described above. 

According to the invention, there is provided a method for processing digital 
signals adapted to temporarily store a data block to be used repeatedly at least twice 
out of a plurality of data blocks obtained at least by dividing a digital signal on a time 
base. 

According to the invention, there is also provided an apparatus for processing 
digital signals to reproduce digital signals comprising a first decoding means for 
separating a data block to be used repeatedly at least twice from the remaining data 
blocks of a plurality of data blocks obtained at least by dividing a digital signal on a 
time basis and decoding said data block to be used repeatedly at least twice, a retaining 
means for temporarily storing said data block to be used repeatedly at least twice from 
said first decoding means and a second decoding means for decoding said remaining 

data blocks from said first decoding means and said data block to be used repeatedly 

at least twice from said retaining means. 

According to the invention, there is also provided a method for generating 

digital signals adapted to add retaining information to a data block to be used 

repeatedly at least twice out of a plurality of data blocks obtained at least by dividing 

a digital signal on a time base. 

According to the invention, there is also provided an apparatus for generating 
digital signals comprising an encoding means for adding retaining information to a 
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data block to be used repeatedly at least twice out of a plurality of data blocks obtained 
at least by dividing a digital signal on a time base. 

According to the invention, there is also provided a signal recording medium 
adapted to record a data block to be usable repeatedly at least twice out of a plurality 
of data blocks with corresponding information for indicating the period of time for 

retaining said data block. 

According to the invention, there is also provided a program recording medium 
carrying a recorded program comprising a first decoding step of separating a data 
block to be used repeatedly at least twice from the remaining data blocks of a plurality 
of data blocks obtained at least by dividing a digital signal on a time basis and 
decoding said data block to be used repeatedly at least twice, a retaining step of 
temporarily storing said data block to be used repeatedly at least twice from said first 
decoding step and a second decoding step of decoding said remaining data blocks from 
said first decoding step and said data block to be used repeatedly at least twice from 
said retaining step. 

Specifically, the present invention provides a technique of retaining data that 
have to be used repeatedly in a process of reproducing digital signals such as audio 
signals and video signals on a recording device such as a memory device or a hard disk 
or a recording medium and reutilize the retained data. 

Each block of data to be retained is made to contain as part thereof retaining 
information on the period of time for retaining the data and retained according to the 
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retaining information. The retaining information takes the fonn of a bit string and 
contains the elapsed time since the data were read and the elapsed time since the 
overall processing operation started. 

The read data or the data retained on the recording device or the recording 
medium will be used for each data reproducing operation. In other words, data that 
can be used repeatedly will be reutilized. When the period of time as indicated by the 
retained data has elapsed, the obsolete and unnecessary data will be deleted from the 
recording device or the recording medium on which the data have been recorded. 

Thus, the overall volume of data to be recorded on the recording medium can 
be reduced. 

Brief Description of the Drawings 
FIG. 1 is a block diagram of an embodiment of an apparatus for processing 
digital signals according to the invention, which is an audio data reproducing 
apparatus, and adapted to use a method for processing digital signals according to the 
invention. 

FIG. 2 is an example of retaining information that can be extracted by the data 
decoding section data decoding section of the audio data reproducing apparatus of 
FIG. 1. 

FIG. 3 is another example of retaining information that can be extracted by the 
data decoding section data decoding section of the audio data reproducing apparatus 
of FIG. 1. 
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FIG. 4 is a still another example of retaining information that can be extracted 
by the data decoding section data decoding section of the audio data reproducing 

apparatus of FIG. 1. 

FIG. 5 is a schematic illustration showing an example of location that can be 

used for adding retaining information to audio data. 

FIG. 6 is a schematic illustration showing another example of location that can 
be used for adding retaining information to audio data. 

FIG. 7 is a flow chart of the operation of the data decoding section of the audio 

data reproducing apparatus of FIG. 1. 

FIG. 8 is a flow chart of the operation of the recording device control section 

of the audio data reproducing apparatus of FIG. 1. 

FIG. 9 is a flow chart of the operation of the audio data decoding section of the 
audio data reproducing apparatus of FIG. 1. 

FIG. 10 is a schematic illustration showing how audio data are divided into a 
plurality of data blocks with ID numbers added thereto and intennittently reproduced. 

FIG. 1 1 is a schematic illustration showing an example of reproduction timing 
information that can be used for intennittently reproducing the data of FIG. 10. 

FIG. 12 is a schematic illustration showing another example of reproduction 
timing information that can be used for intennittently reproducing the data of FIG. 10. 

FIG. 13 is a schematic block diagram of an embodiment of apparatus for 
processing digital signals according to the invention and adapted to reproduce data 
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intermittently, which is an audio data reproducing apparatus 20. 

FIG. 14 is a schematic illustration showing the order of reproducing data when 
the data are reproduced continuously. 

FIG. 15 is a block diagram of a system centered around a CPU and configured 
to read a software program from a ROM and execute the program, said system being 
adapted to use a method for processing digital signals according to the invention. 

FIG. 16 is a schematic illustration of the operation of an encoder for adding 
retaining information to audio data to be retained. 

Best Modes for Carrying out the Invention 
Now, a method and an apparatus for processing digital signals according to the 
invention by referring to the accompanying drawings that illustrate embodiments of 
the invention. 

Firstly an embodiment of apparatus for processing digital signals according to 
the invention and adapted to use a method for processing digital signals according to 
the invention will be described. This embodiment is an audio data reproducing 
apparatus for reproducing audio data. 

The audio data reproducing apparatus is adapted to retain a data block that is 
to be used repeatedly out of a plurality of data blocks obtained at least by dividing the 
digital data representing a work of music into measures or phrases on a time base and 
reutilize it. 

FIG. 1 is a block diagram of the audio data reproducing apparatus. The audio 
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data reproducing apparatus 10 is fed with audio data taken in by a recording medium 
such as a hard disk by way of a network. Alternatively, the audio data may have been 
stored in the recording medium in advance. Anyhow, the audio data are read out 
typically by means of a drive unit and fed to the apparatus. 

The audio data contains retaining information on the period of time during 
which the data block to be repeatedly used at least twice is temporarily retained. More 
specifically,theretainmgmfonnationrepresentstheperiodoft^ 
the data block to be repeatedly used at least twice is read in by the data decoding 
section of the audio data reproducing apparatus to the time when the data block is 
deleted. 

Of course, the audio data contains data blocks that are not to be repeatedly used 
other than the data block that is to be repeatedly used at least twice. In other words, 
the data blocks of the audio data include the data block to be retained. 

Then, the audio data are taken in by the data decoding section 1 1 of the audio 
data reproducing apparatus 10 of FIG. 1 . As described above, the audio data contains 
retaining information on the retaining period of time of the data block to be retained. 
Upon receiving the audio data, the data decoding section 11 extracts the retaining 
information and supplies it to recording device control section 12. The data decoding 
section 1 1 also records the data block to be retained on a recording device or medium 
13. The data decoding section 1 1 supplies all the data blocks including the data block 
to be retained to audio decoding section 14. 
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1 1 , the recording device control section 1 2 deletes the data that are now necessarily 
from the recording device or medium 13. In short, it controls operations concerning 
retaining data. 

The audio decoding section 14 sequentially reproduces the audio data blocks 
from the data decoding section 1 1 and the audio data block retained on the recording 
device or medium 13, using the information on reproducing the audio data that can be 
read in as control data as well as said audio data from said recording medium. 

Information on reproducing audio data as used herein refers to information 
indicating the data to be actually reproduced. In other words, it refers to ^formation 
indicating if it is the audio data from the data decoding section 1 1 or the audio data 
retained on the recording device or medium 13 that are to be reproduced. Thus, the 
audio data will be reproduced in the right order according to the information. 

The recording device or medium 13 is typically a semiconductor memory or a 
hard disk used to retain an audio data block that can or is to be used repeatedly. 

Said retaining information indicates the period of time for which said audio data 
block is to be retained. The retaining information is added to the audio data block to 
be retained. 

Said retaining information shows the period of time from the time when said 
audio data block is read in onto the recording device or medium 13 to the time when 
it is deleted as described above in the form of a bit string. Thus, it may indicate the 
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retaining period k, as shown in FIG. 2, from the time when the data decoding section 
1 1 reads in the audio data block, after which the audio decoding section 14 decodes 
and reproduces it for the first time, to the time when the next reproduction of the 
decoded data block is over, during which the data block is retained on the recording 

device or medium 13. 

Alternatively, the elapsed time from the time when the processing operation of 
reproducing the entire data blocks starts to the time when the retained data block is to 
be deleted may be expressed in the form of a bit string as shown in FIG. 3. Still 
alternatively, the period of time from the time when the data block is reproduced for 
the first time to the time when it is deleted may be used as shown in FIG. 4. 

The retaining infonnation can be recorded within the header as part of audio 
data as shown in FIG. 5 . Alternatively, it may be recorded with other information such 
as information indicating the data ID and the format including the compression method 
as shown in FIG. 6 and will be described hereinafter. Still alternatively, it may be 
recorded not at the top as part of the header but at the tail end of the data. 

If, for example, the retaining information indicates the retaining period k as 
shown in FIG. 2, the recording device control section 1 2 deletes the retained data block 
from the recording device or medium 13 when the period of time as indicated by the 
retaining infonnation is over. 

However, the recording device control section 12 may try to delete the retained 
audio data while the data are still being reproduced. This may not give rise to any 
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problem if the data to be reproduced are copied on a reproduction buffer (not shown) 
of the audio decoding section 14 and the data copied on the reproduction buffer are 
used for the reproducing operation. Then, the actual reproducing operation may be not 
affected if the recording device control section 12 deletes the data on the recording 
device or medium 1 3 while the data are being reproduced. Alternatively, the recording 
device control section 12 may be so controlled that it monitors the reading out 
operation and deletes the data only when the data reproducing operation is over. 

If the retaining information is not attached to the data, the data may be deleted 
when the processing operation or some other operation is over. If the retaining 
information is expressed in the form of a bit string (e.g., Oxffffffff when the retaining 
information is expressed in 4 bytes), it may be so defined that the data are retained on 
the recording device or medium until time when the processing operation of 
reproducing the entire data blocks is over. 

As described above, the audio data reproducing apparatus 10 attach retaining 
information to the audio data block and the data of the data block are retained on the 
recording device or medium 13 according to the information. 

Now, the operation of the audio data reproducing apparatus 10 will be described 
in detail by referring to FIGS. 7 through 9. FIG. 7 is a flow chart of the operation of 
the data decoding section 13 that can be used for the purpose of the invention and FIG. 
8 is a flow chart of the operation of the recording device control section 12 that can 
be used for the purpose of the invention, whereas FIG. 9 is a flow chart of the 
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operation of the audio decoding section that can also be used for the purpose of the 
invention. 

After reading in the audio data in Step SI, the data decoding section 11 
determines if retaining information is attached to the header of the read in audio data 
or not in Step S2. If retaining information is attached to the audio data, the data or the 
audio data block to be retained are stored on the recording device or medium 13. Said 
retaining information is also delivered to the recording device control section 12. 
Then, the audio data are delivered to the audio reproduction buffer contained in the 
audio decoding section 14 in Step S5 so that the audio data may be reproduced at this 
time. If the audio data are not reproduced at this time, an operation of retaining the 
data on the recording device or medium 1 3 may simply be conducted and the data may 
be discarded. 

If, on the other hand, it is determined in Step S2 that no retaining information 
is attached to the audio data, the processing operation proceeds to Step S5, where all 
the audio data blocks are delivered to the audio reproduction buffer contained in the 
audio decoding section 14. 

Thus, depending on the judgment of the data decoding section 1 1 if retaining 
information is attached to the audio data block or not, the retaining information, if any, 
attached to the audio data block is fed to the recording device control section 12 while 
all the audio data blocks including the one to be retained on the recording device or 
medium 13 are fed to the audio decoding section 14. 
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Then, in Step Sll, the recording device control section 12 determines if it has 
received the retaining information from the data decoding section 1 1 or not. If it is 
determined that the retaining information has been received, the processing operation 
proceeds to Step S12, where a new time counter is prepared and set to an initial value. 
Thus, the recording device control section 12 has pieces of retaining information and 
time counters, the number of which is equal to the number of data blocks retained in 
the apparatus. Then, the recording device control section 12 determines in Step S13 
if any of the time counters shows that the period of time indicated by the related 
retaining information has elapsed or not. If there is a time counter showing that the 
period of time indicated by the related retaining information has elapsed, the recording 
device control section 1 2 deletes the corresponding retained audio data block from the 
recording device or medium 13 in Step SI 3. 

If the data are being reproduced when it they are deleted, they are not affected 
by the deleting operation because the data being actually reproduced are those stored 
in the reproduction buffer for the purpose of reproduction. Then, in Step SI 5, the 
recording device control section 12 determines if the entire data reproducing operation 
is over or not and, if it is determined that the entire data blocks, which may represent 
a work of music, have been reproduced, it deletes all the data remaining on the 
recording device or medium 13 in Step S16. If, on the other hand, it is determined in 
Step S15 that the entire data reproducing operation is not over yet, the processing 
operation proceeds to Step S17, where all the time counters for the retained data are 
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made to advance. Thus, the above processing operation will be repeated with the 

advanced time counters. 

On the other hand, upon receiving the information for audio reproduction in 
Step S21, the audio decoding section 14 determines in Step S22 if there are any data 
to be reproduced in the reproduction buffer or not. If it is determined that there are 
data to be reproduced, the processing operation proceeds to Step S23, where data will 
reproduced sequentially in good order according to said information for audio 
reproduction. If, on the other hand, it is determined in Step S22 that there are not any 
data to be reproduced, the processing operation proceeds to Step S24, where the audio 
decoding section 14 determines if any data to be reproduced are retained on the 
recording device or medium 13 or not. If it is determined that data to be reproduced 
are retained on the recording device or medium 13, the processing operation proceeds 
to Step S25, where the audio decoding section 14 takes the corresponding data into the 
reproduction buffer. Thereafter, the processing operation proceeds to Step S23 , where 
data will be reproduced sequentially in good order according to said information on 

audio reproduction. 

The information on audio reproduction typically utilizes an ID number for the 
audio data to be reproduced as shown in FIG. 6. If the data represented by an ID 
number are already found in the reproduction buffer, they will be reproduced. If they 
are retained on the recording device or medium 13, they will be copied onto the 
reproduction buffer so as to make them ready for being copied. 
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FIG. 10 is a schematic illustration of an example where audio data are divided 
into a plurality of data blocks with ID numbers added thereto for identification. FIG. 
10 shows the data blocks in three different states of input, retention and reproduction. 
Referring to FIG. 10, data block 1 will be retained on the recording device or medium 
13 until the end of the second reproducing operation according to the retaining period 
of time, whereas all the other data blocks including data blocks 2, 3, 4 and 5 will be 
deleted when the first reproducing operation is over. 

Thus, once the data block 1 is input as shown in the state of input in FIG. 10, 
it will be retained until the end of the state of reproduction (or even thereafter) as 
clearly seen from the state of retention of FIG. 10. 

If data are reproduced intermittently as shown in the state of reproduction in 
FIG. 10, each of the data blocks requires information for the timing of reproduction. 
Then, each data block may be made to contain the reproduction timing information to 
be used for itself as shown in FIG. 1 1 or an independent data block may be made to 
contain the reproduction timing information for all the data blocks and used to control 
the operation of reproducing each of the data blocks according to a time counter as 
shown in FIG. 12. 

Now, an embodiment of audio data reproducing apparatus according to the 
invention and adapted to realize a method for processing digital signals as described 
above will be described. Note, however, that such a method is proposed by and 
described in greater detail in Japanese Patent Application Laid-Open No. 10-27584 
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filed by the applicant of the present patent application. The embodiment is an audio 
data reproducing apparatus 20 adapted to reproduce data intermittently as shown in 
FIG. 13. 

The embodiment of audio data reproducing apparatus is designed to reproduce 
a MIDI signal in the musical instrument digital interface (MIDI) format and an audio 
signal other than a MIDI signal and hence not for an instrument, which may be an 
audio signal for vocals, simultaneously. 

It comprises a data decoding section 1 1, a recording device control section 12, 
a recording device or medium 13 and an audio decoding section 14. Since the 
components and their detailed operations are same as those described above by 
referring to FIGS. 1 through 12, they will not be described here any further. 

A MIDI signal is dealt as standard MIDI file (SMF) for keeping files compatible 
among different sequencers or different pieces of sequence software. SMF data may 
be recorded on a recording medium along with audio data by way of a network or 
stored in advance in a recording medium. SMF data are used not to directly operate 
a MIDI sound source 22 but to operate sequence software to make it output a MIDI 
signal. The MIDI sound source 22 then emits a musical sound according to the MIDI 
signal. 

SMF data are taken in by SMF data decoding section 21. The SMF data 
decoding section 2 1 extracts the information for audio reproduction added to the SMF 
data by the encoder and sends them to the audio decoding section 14. The SMF data 
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decoding section 21 also extracts the MIDI data from the SMF data and sends them 
to the MIDI sound source 22. 

The information for audio reproduction contains ID numbers of the audio data 
blocks to be reproduced along with reproduction timing information. Since the data 
blocks have respective ID numbers as described above, the audio decoding section 14 
can intermittently reproduce audio data by using the information for audio 
reproduction. 

If, on the other hand, data are reproduced continuously as shown in FIG. 14, 
data may be reproduced according to information showing the sequence of 
reproducing data. For example, the SMF data or some other data may be made to 
contain information on the sequence of reproducing data so that the operation of 
reproducing data blocks may be controlled according to the information. 

As described above, data can be processed efficiently with the above 
embodiment to reduce the entire volume of data to be processed. For instance, when 
an audio signal is reproduced for a work of music, part of the work of music may be 
played repeatedly as refrain. Particularly, a same refrain may be played exactly in a 
same manner in the case of synthesized music such as MIDI music. Conventionally, 
the audio data sequence for such a refrain is prepared each time to make the operation 
very redundant. The redundancy of conventional techniques will be significantly 
reduced by a method according to the invention. Then, in the case of reproducing an 
audio signal by way of a network, the volume of data to be transmitted can be reduced 
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to improve the quality of the reproduced sound when the rate of data transmission is 
limited. With a method according to the invention, it is now possible to transfer data 
at an enhanced rate. In a case involving the use of a storage medium, the volume of 
data to be stored can be reduced for a work of music so that the storage medium may 
be used to store a variety of different data. This advantage holds true not only for 
audio data but also video data or text data. 

The above described embodiment of audio data reproducing apparatus 10 
comprises a method for processing digital signals as part of its hardware. However, 
a method for processing digital signals according to the invention may be realized in 
the form of a software program. 

A software program for realizing a method for processing digital signals 
according to the invention typically includes a first decoding step of separating a data 
block to be used repeatedly at least twice of a plurality of the data blocks obtained by 
dividing a digital signal from the remaining data blocks of said plurality of data blocks 
and decoding said data block, a retaining step of temporarily retaining said data block 
to be used repeatedly at least twice and a second decoding step of decoding said 
remaining data blocks from said first decoding step and also said data block to be used 
repeatedly at least twice from said retaining step. The software program is typically 
stored in a semiconductor memory or a recording medium such as a magnetic disk or 
an optical disk. 

FIG. 15 is a bock diagram of a digital signal processing system centered around 
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a CPU 30 and configured to sequentially take out instructions from ROM 32 storing 
the software program and execute them. The CPU 30 is connected to the ROM 32, 
a RAM 33 operating as work area and an I/O interface by way of a bus 31. 

The CPU 30 sequentially takes out the software program realized by applying 
a method for processing digital signals according to the invention from the ROM 32. 
As the CPU 30 executes the software program, it carries out processing operations 
substantially same as the audio data reproducing apparatus 10 shown in FIG. 1 or the 
audio data reproducing apparatus 20 shown in FIG. 13. 

Thus, it temporarily retains the data block to be used repeatedly for many times 
of a plurality of data blocks obtained by dividing the digital data of, for example, a 
work of music on a time base to represent respective measures or phrases. A same 
phrase may be used repeatedly typically as refrain in a work of music. The data for 
such a phrase will be retained and reused repeatedly according to the invention. 

Thus, in a digital signal processing system as shown in FIG. 15, the software 
program stored in the ROM 32 is sequentially taken out and executed to efficiently 
process data and reduce the overall volume of data to be used for the program. 

Now, an embodiment of encoder that can be used to generate an audio data 
block containing retaining information in the audio data reproducing apparatus 10 
shown in FIG. 1, the audio data reproducing apparatus 20 shown in FIG. 13 or the 
digital signal processing system shown in FIG. 15 will be described by referring to 
FIG. 16. 



# • 



THIS RAGE BLANK 



(USPID) 



20 

The embodiment of encoder 40 adds retaining information k to audio data block 
A in a data block string 41 including a plurality of audio data blocks A, B, C and 

outputs the data block string. 

More specifically, the period of time from the time when the data block A is 

read into said recording device or medium 13 of said audio data reproducing apparatus 
10 or said audio data reproducing apparatus 20 to the time when it is deleted is 
expressed by a bit string, which is then added as retaining information k to the header 
of the data block A of the data block string 42 to be output. 

The data block A to be retained may be specified by the user as a result of a 
manual input operation or determined automatically from the agreement of the spectra 
or the waveforms. The data block A is a data block that is to be used repeatedly at 
least twice. 

Thus, when the period of time indicated by the retaining infonnation k is over, 
the audio data reproducing apparatus 10 or the audio data reproducing apparatus 20 
has its recording device control section 12 delete the retained data block A from the 

recording device or medium 13. 

For the purpose of the present invention, retaining infonnation may indicate the 
period of time for retaining the data block or the time until which the data block is 
retained as described earlier by referring to FIGS. 2 through 4. 

Therefore, the embodiment of encoder 40 can add the retaining infonnation for 
the audio data block to be retained to the audio data block itself in an easy fasliion. It 
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^ill be appreciated that such an encoder 40 as illustrated in FIG. 16 may be installed 
in the personal computer of the client. 

As described above, a method and an apparatus for processing digital signals 
according to the invention utilize the phenomenon that identical or similar information 
can appear repeatedly in a digital signal that may be an audio signal or a video signal 
and extract the data of the identical or similar part of the digital signal to use them 
repeatedly so that the receiver of the signal may retain and then delete the data to 
realize high quality signal reproduction with a reduced amount of information. 

Additionally, amethod and an apparatus for processing digital signals according 
to the invention can add data representing the period of time during which an audio 
data block is to be retained to the audio data block itself that is to be retained in an 
easy fashion. 

Data can be processed efficiently by using a program recording medium 
according to the invention to reduce the overall volume of data to be processed. 

A signal recording medium according to the invention can be used to make a 
method and an apparatus for processing digital signals extract and utilize the data of 
identical or similar parts of a digital signal so that the digital signal may be processed 
with a reduced recording capacity. 
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CLAIMS 

1. A digital signal processing method for reproducing digital signals 
characterized by: 

being adapted to temporarily store a data block to be used repeatedly at least 
twice out of a plurality of data blocks obtained at least by dividing a digital signal on 
a time base. 

2. A digital signal processing method according to claim 1, characterized in that 
said digital signal is taken into a recording medium by way of a network before it is 
reproduced. 

3. A digital signal processing method according to claim 1, characterized in that 
said digital signal is stored in a recording medium in advance. 

4. A digital signal processing method according to claim 1, characterized in that 
it uses information indicating the period of time during which said data block to be 
used repeatedly at least twice is retained. 

5. A digital signal processing method according to claim 4, characterized in that 
said information indicates the period of time from the time when said data block to be 
used repeatedly at least twice is read in to the time when said data block is deleted. 

6. A digital signal processing method according to claim 4, characterized in that 
said information indicates the number of times of reading other data after reading in 
said data block to be used repeatedly at least twice. 

7. A digital signal processing method according to claim 4, characterized in that 
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said information indicates the elapsed time from the time when the overall processing 
operation starts to the time when said data block to be used repeatedly at least twice 
is deleted. 

8 A digital signal processing method according to claim 4, characterized in that 
said information indicates the time when said data block to be used repeatedly at least 
twice is deleted. 

9. A digital signal processing method according to claim 4, characterized in that 
said information indicates the period of time from the time when said data block to be 
used repeatedly at least twice is reproduced for the first time to the time when it is 
deleted. 

10. A digital signal processing method according to claim 4, characterized in that 
said information is added to said data block to be used repeatedly at least twice as part 
thereof. 

11. A digital signal processing method according to claim 4, characterized in that 
said data block to be used repeatedly at least twice is deleted when the retaining period 
of time indicated by said information has passed and the processing operation for 
reproducing the digital signal is over. 

12. A digital signal processing method according to claim 4, characterized in that, 
if the retaining period of time indicated by said information is shorter than the time 
necessary for actually reproducing said data block to be used repeatedly at least twice, 
said data block is deleted when the operation of reproducing said data block is over. 
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13. A digital signal processing method according to claim 4, characterized in that 
said data blocks to which said information is not added are deleted when the 
processing operation of reproducing them is over. 

14. A digital signal processing method according to claim 4 5 characterized in that, 
when said information is expressed by a predetermined bit string, said data block to 
be used repeatedly at least twice is retained until time when the processing operation 
of reproducing all the data blocks is over. 

15. A digital signal reproducing apparatus for reproducing digital signals, 
characterized by comprising: 

a first decoding means for separating a data block to be used repeatedly at least 
twice from the remaining data blocks of a plurality of data blocks obtained at least by 
dividing a digital signal on a time basis and decoding said data block; 

a retaining means for temporarily retaining said data block to be used repeatedly 
at least twice from said first decoding means; and 

a second decoding means for decoding said remaining data blocks from said 
first decoding means and said data block to be used repeatedly at least twice from said 
retaining means. 

16. A digital signal reproducing apparatus according to claim 15, characterized in 
that said first decoding means extracts information indicating the period of time during 
which said data block to be used repeatedly at least twice is retained from said data 
block. 
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17. A digital signal reproducing apparatus according to claim 16, characterized by 
further comprising a control means for deleting said data block to be used repeatedly 
at least twice from said retaining means according to said information extracted by 
said first decoding means. 

18. A digital signal reproducing apparatus according to claim 15, characterized in 
that said second decoding means decodes each of said data blocks, using identification 
information for identifying each of said data blocks. 

19. A digital signal reproducing apparatus according to claim 15, characterized in 
that said second decoding means decodes each of said data blocks, using said 
identification information and additionally reproduction timing information. 

20. A digital signal generating method characterized by being adapted to add 
retaining information to a data block to be used repeatedly at least twice out of a 
plurality of data blocks obtained at least by dividing a digital signal on a time base. 

21. A digital signal generating method according to claim 20, characterized in that 
said data block to be used repeatedly at least twice represents data blocks showing a 
high degree of similarity. 

22. A digital signal generating apparatus characterized by comprising an encoding 
means for adding retaining information to a data block to be used repeatedly at least 
twice out of a plurality of data blocks obtained at least by dividing a digital signal on 
a time base. 

23. A digital signal generating apparatus according to claim 22, characterized in that 
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said data block to be used repeatedly at least twice represents data blocks showing a 
high degree of similarity. 

24. A signal recording medium adapted to record a plurality of data blocks obtained 
at least by dividing a digital signal on a time base, characterized by recording a data 
block usable repeatedly at least twice with corresponding information for indicating 
the period of time for temporarily retaining said data block. 

25. A program recording medium carrying a recorded program characterized by 
comprising: 

a first decoding step of separating a data block to be used repeatedly at least 
twice from the remaining data blocks of a plurality of data blocks obtained by dividing 
a digital signal on a time basis and decoding said data block to be used repeatedly at 
least twice; 

a retaining step of temporarily storing said data block to be used repeatedly at 
least twice from said first decoding step; and 

a second decoding step of decoding said remaining data blocks from said first 
decoding step and said data block to be used repeatedly at least twice from said 
retaining step. 
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ABSTRACT 

Audio data are taken into a data decoding section. The audio data include 
retaining information indicating the period of time during which an audio data block 
to be used repeatedly is retained. The data decoding section extracts said retaining 
information and supplies it to a recording device control section. The data decoding 
section then records the audio data block to be used repeatedly on a recording device 
or medium. The data decoding section then supplies the data blocks not to be retained 
to an audio decoding section. Upon receiving the retaining information, the recording 
device control section deletes the unnecessary data from the recording device or 
medium according to the retaining information. 
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and the indications in the international application, the applicant should immediately inform the International Bureau. 
In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
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time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
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INF ORMATION ON TIME LIMITS F OR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in , the 
NotifTcatio'n ^"if Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translates, as prescnbed by 

the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority ^^^l^S^SZ* 
which the applicant elects in a demand for international preliminary examination or in a later election 30 MONTHS t tne 
priority date ' provided that the election is made before the expiration of 1 9 months from the priority date. Some deugnM lor 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with .other -special ^^T^^^ 
certain Offices It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taiwn . 
tTmely fashion Most designated Offices do not issue reminders to applicants in connection with the entry into the nat.onal 

phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each 
Office? h apXble time limits and possible extensions of time or grace periods. ^^^ZTZ^St SSlSSS? 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for fil.ng a demand for internafona 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant s Guide. 

GR and ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, 
be £ a demand o\ a Selection fMed on or after 7 September 1996 and 6 September 1997. respect.ve.y. regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
UoSSS^^S Er-rs in designations can be corrected where precautionary designat tav. b~n made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be nf'™**™'*™* j « whhlawn 
be ore the expiration of 15 months from the priority date. If it is not confirmed, it w. I »^ m ^^^"^"^^ 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists , oT he _ Img of a notice 
soecifving the designated State concerned (with an indication of the kind of protection o^ tr «: atmen , t (: deslre ^ ) t f"l „ mit P 
of the desirna^on and confirmation fees. Confirmation must reach the receiving Office within the 15-month time l.mrt. 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed the applicant must : submit a copy 
of thesaic I eaMie application, certified by the authority with which it was filed ("the priority document' to the receiving ' °«' ce 
(which wMltranLit'uo the Internationa. Bureau) or directly to the Internationa. Bureai ''^^XrS bXiXSilT 
the priority date, provided that any such priority document may still be submitted to the International Bureau I M ™* d 
internL Jonal publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may. instead of su ^™ n |^ reqoest 
document request the receiving Office to prepare and transmit the priority document to the ^™ Xm ™l BuT *™-*"™™™ n 
mu^rlde before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request tc » th « reewving 0«ce 
to oreoare and transmit the priority document has not been made (and the corresponding fee. if any, pa.d) within the app -cable 
Sn^.m^d.olK5.r the preceding paragraphs, any designated State may disregard the priority 

designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the prioruy 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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BY EXPRESS MAIL NO, EL254066685US PCT/ jp99/ 0 0556 
Attorney Docket No, KQ1K-P9143 



PATE1W COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1) 



Date of mailing (day/month/year) 
19 March 1999(19.03.99) 



Applicant's or agent's file reference 
SK99PCT8 



To: 



KOIKE, Akira 

No. 11 Mori Building 

6-4, Toranomon 2-chome 

Minato-ku 

Tokyo 105-0001 

JAPON 



IMPORTANT NOTIFICATION 



International application No. 
PCT/JP99/O0556 



International filing date (day/month/year) 

09 February 1999 (09.02.99) 



International publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 

09 February 1998 (09.02.98) 



Applicant 



SONY CORPORATION et al 



3. 



4. 



The appncant ,. hereby notified of the date ^ 
International Bureau of the priority documents) re at.ng to the earl.e r appl c •«°" 1 J B ™ nt . hand co | umn , the priority 

This updates and rep.aces any previousiy issued notification concerning submission or transmit of priorrty documents. 

An asterisk, appearing next to a date of receipt in ^^^a^ M t^^.r^S2SL. 
or transmitted to the International Bureau but not m comp ^^^J^^ff^^^^a the priority claim 

within a time limit which is reasonable under the circumstances. 
The ^ "NR" .„».,.„, ioth, d,M*.nd ^ 

circumstances. 



Priority date Priority application No. 

09 Febr 1998 (09.02.98) 10/27585 



Country or region al Office 
*r ppt rprgiving Office 

JP 



nate nf receipt 
M prinrity document 

19 Febr 1999(19.02.99) 





Authorized officer 






The International Bureau of WIPO 
34, chemin des Colombettes 


K. Takeda 






1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 ('^^^ 
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BY EXPRESS MAIL NO. EL254066685US 

Docket No. roiK-P9143 WO 99/4058 * 

PCT/JP99/00556 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 



-To; 



KOIKE, Akira 

No. 11 Mori Building 

6-4, Toranomon 2-chome 

Minato-ku 

Tokyo 105-0001 

JAPON 



Applicant's or agent's file reference 
SK99PCT8 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/00556 


International filing date (day/month/year) 
09 February 1999 (09.02.99) 


Priority date (day/month/year) 

09 February 1998 (09.02.98) 


Applicant 

SONY CORPORATION e1 


tal 



1 Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

EP,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as ?°, n .<^ 

the communication of the international application has duly taken place on the date of ma.l.ng .nd.ca ed above and no copy 

of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

None 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 August 1999 (12.08.99) under No. WO 99/40584 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date a demand MFor international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant s Guide. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 
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THIS 



INTERNATIONAL SEARCH REPORT 



BY EXPRESS MAIL NO 
Attorney Docket Nj 



EL254066685US 
KOIK-P9143 



International application No. 

PCT/JP99/00556 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 G11B20/10, G10H1/00 

According to International Patent Classification (IPQ or to both national class ification and IPC 

B. FIELDS SEARCHED • 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 G11B20/10, G10H1/00 



Documentation search ed other than minimum documentation to the extent that ^^^S/^^^ "1994- 19sT 
1 Jitsuyo Shinan Koho 1922-1999 Toroku Jitsuyo Shxnan Koho 1994 1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 8-22281, A (Victor Co. of Japan, Ltd. ) , 

23 January, 1996 (23. 01. 96), 

Full text ; Figs. 1 to 7 (Family: none) 

JP, 8-152881, A (Victor Co. of Japan,Ltd.), 

11 June, 1996 (11. 06. 96), 

Full text ; Figs. 1 to 10 (Family: none) 



Relevant to claim No. 



1-25 



1-25 



□ 



Further documents are listed in the continuation of Box C. 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing dale 
"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O u document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



See patent family annex. 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot he 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



I Dale of the actual completion of the international search 
4 March, 1999 (04. 03. 99) 


Date of mailing of the international search report 1 
16 March, 1999 ( 16. 0.3. 99) 


1 Name and mailing address of the ISA/ 

1 Japanese Patent Office 


Authorized officer 1 


1 Facsimile No. 


Telephone No. | 
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While the information and references disclosed 
in this Information Disclosure Statement may be 
"material" pursuant to 37 CFR § 1.56, it is not 
intended to constitute an admission that any patent, 
publication or other information referred to therein 
is "prior art" for this invention unless specifically 
designated as such. 

In accordance with 37 CFR § 1.97(g), the filing 
of this Information Disclosure Statement shall not be 
construed to mean that a search has been made or that 
no other material information as defined in 37 CFR 
§ 1.56(a) exists. It is submitted that the 
Information Disclosure Statement is in compliance 
with 37 CFR § 1.98 and MPEP § 609 and the Examiner is 
respectfully requested to consider the listed 
references . 

[x] The Commissioner is hereby authorized to charge 
our Deposit Account No. 12-1420 for any fees 
required in connection with the filing of this 
Information Disclosure Statement. A duplicate 
copy of this Notice is enclosed for this 
purpose. In particular, in the event that an 
Office Action has crossed in the mail with this 
Information Disclosure Statement, the 
Commissioner is authorized to charge the above- 
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named deposit account for any fees required 
pursuant to CFR §§ 1.17(p) or 1.17(i)(l). 

Respectfully submitted, 
LIMBACH & LIMBACH L.L.P. 



Dated : 



By : 

Mayumi Maeda 
Reg. No. 40,075 
Tel. No. 415/433-4150 
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BY EXPRESS MAIL NO. EL254066685US 
Attorney Dockei^^ K0IK-P9143 

... ~ w 09/402021 

\V X 514 Rec'd PCT/PTO 2 7 SEP 1999 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANT : 

APPLICATION No. : Group Art Unit 

FILING DATE : Examiner : 

TITLE : 



Hon. Commissioner of Patents and Trademarks, 
Washington, D.C. 20231 



SIR: 

PERT T F I ED TRANS LAT I ON 

I, Kouchi Takasaki, am an official translator of the Japanese 
language into the English language and I hereby certify that the 
attached comprises an accurate translation into English of 
Japanese Application No. 10-027585, filed on February 9, 1998. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



D a te Kouchi Takasaki 
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Patent Office 
Japanese Government 



This is to certify that the annexed is a true copy of the following application as filed with 
this Office. 



Date of Application: 
Application Number: 

Applicant: 



February 9, 1998 
Patent Application 
Ser. No. 10-027585 
Sony Corporation 



December 11, 1998 



Commissioner, 

Patent Office Takeshi Isayama 
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[Document Name] 
[Reference Number] 
[Filing Date] 
[To] 
[IPC] 

[Title of the Invention] 

[Number of Claims] 
[Inventor] 
[Address] 

[Name] 
[Inventor] 
[Address] 

[Name] 
[Inventor] 
[Address] 

[Name] 
[Patent Applicant] 
[Identification Number] 
[Name] 

[Representative] 
[Patent Attorney] 
[Identification Number] 



Patent Application 
9706112303 
February 9, 1998 
Hon. Commissioner, Patent Office 
G06F 13/00 

METHOD AND APPARATUS FOR PROCESSING 
DIGITAL SIGNALS AND RECORDING MEDIUM 
20 

c/o Sony Corporation 

7-35, Kitashinagawa 6-chome, Shinagawa-ku, Tokyo, Japan 
Minora Tsuji 

c/o Sony Corporation 

7-35, Kitashinagawa 6-chome, Shinagawa-ku, Tokyo, Japan 
Kenichi Imai 

c/o Sony Corporation 

7-35, Kitashinagawa 6-chome, Shinagawa-ku, Tokyo, Japan 
Takashi Koike 

000002185 
Sony Corporation 
Nobuyuki Idei 

100067736 
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[Patent Attorney] 



[Name] Akira Koike 
[Patent Attorney] 

[Identification Number] 100086335 
[Patent Attorney] 

[Name] Eiichi Tamura 
[Patent Attorney] 

[Identification Number] 100096677 
[Patent Attorney] 

[Name] Seiji Iga 

[Indication of Charge] 
[Number of Prepaid Ledger] 0 19530 

[Amount] 21,000 yen 

[List of Document] 

[Document] Specification 1 

[Document] Drawing 1 

[Document] Summary 1 
[General Power of Attorney Number] 97073 87 

[Need of Proof] Yes 
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[Document Name] Official Collection Data 



[Corrected Document] Patent Application 
<Authorized Information • Additional Information> 
[Patent Applicant] 

[Identification Number] 000002 1 85 

[Address] 7-35, Kitashinagawa 6-chome, 

Shinagawa-ku, Tokyo, Japan 

[Name] Sony Corporation 

[Agent] Applicant 

[Identification Number] 1 0006773 6 

[Address] A. Koike & Co., No. 1 1-Mori Bldg., 

No. 6-4, Toranomon 2-chome, 
Minato-ku, Tokyo, Japan 

[Name] Akira Koike 

[Agent] Applicant 

[Identification Number] 1 000863 3 5 

[Address] A. Koike & Co., No. 1 1-Mori Bldg., 

No. 6-4, Toranomon 2-chome, 
Minato-ku, Tokyo, Japan 
[Name] Eiichi Tamura 

[Agent] Applicant 
[Identification Number] 100096677 

[Address] A. Koike & Co., No. 1 1-Mori Bldg., 

No. 6-4, Toranomon 2-chome, 
Minato-ku, Tokyo, Japan 

[Name] Seiji Iga 



(USPTQf 



Information of Record for Applicant 



Identification Number: [000002185] 



1. Date of Change: 
[Reason of Change] 
[Address] 

[Name] 



August 30, 1990 
Registration 

7-3 5 , Kitashinagawa 6-chome, 
Shinagawa-ku, Tokyo, Japan 
Sony Corporation 
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(11) 
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WO99/40584 



1999^8^ 12 0(12.08.99) 



(21) mmmm^ 

(22) SKWiSP 
(30) 

^¥10/27585 



PCT/JP99/00556 



1999^2^9 0(09.02.99) 



1998^2^9 0(09.02.98) 



JP 



(71) ffllA (*H£I&<1-^T<7)J§£[5iwOV^T) 
V ~-$;5££*±(SONY CORPORATION)[JP/JP] 

T 141-0001 ^m#D n DjllE^JH6Tg7#35-i- Tokyo, (JP) 

(72) ; is £tt 

(75) 3SW#/ttiKA (*ii;o^to*) 

it 3t(TSUJI, Minoru)[JP/JP] 

^#SE— (IMAI, Kenichi)[JP/JP] 

>J ^Jft i^(KOIKE, Takashi)[JP/JP] 

T 1 41 -0001 E^tp°pJ I I6T B 7#35-§* 

y^-ttS^tt^ Tokyo, (JP) 

(74) ftSA 

#31± ^(KOIKE, Akira et al.) 

T 105-0001 JKKffi«K/ffi/P3HTB6#4-5- 
*ll*tf^ Tokyo, (JP) 



(81) }f^B US, EWN^f* (AT, BE, CH, CY, DE, DK, ES, 
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: DIGITAL SIGNAL PROCESSING METHOD AND DEVICE, DIGITAL SIGNAL GENERATING METHOD AND 
DEVICE, AND SIGNAL RECORDING MEDIUM AND PROGRAM RECORDING MEDIUM 



(57) Abstract 

Audio data containing holding information 
indicative of the time for which audio data block used 
repeatedly is held is captured in a data decoding section. 
The data decoding section extracts the holding information 
and delivers it to a recorder control section. The data 
decoding section records an audio data block used 
repeatedly on a recorder or a medium and delivers an 
audio data block not to be held to an audio decoding 
section. The recorder control section receives the holding 
information ^and deletes unnecessary data from the 
recorder or the medium according to the holding 
information. 
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